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1. Introduction

The MAC running CR [1] for MBS was endorsed in last RAN2 meeting. 
During the email discussion for the MAC running CR, several open issues are identified. In this paper, we would like to discuss the open issues and fixed them.

· HARQ process related issues；
· MBS SPS related issues;

· MBS DRX related issue;

· MBS support in MR-DC case;

· LCID for broadcast MRB;

· The necessary to define subPDU discarding;

· BWP inactivity timer behaviour due to MBS reception 
2. Discussion
Issue 1: MBS HARQ process
In RAN1#104 meeting, the following agreement is made and it means:

PTM transmission + PTM retransmission ( for same TB, same HARQ process id and NDI

PTM transmission +PTP retransmission ( for same TB, same HARQ process id and NDI

	Agreement:
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.
Conclusion:

The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.

How to allocate HARQ processes between unicast and multicast is up to gNB.


Observation 1: the MBS and unicast shared the same HARQ process ID space.
	5.3.1
DL Assignment reception

Downlink assignments received on the PDCCH both indicate that there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.

When the MAC entity has a C-RNTI, Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion during which it monitors PDCCH and for each Serving Cell:

1>
if a downlink assignment for this PDCCH occasion and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI:

2>
if this is the first downlink assignment for this Temporary C-RNTI:

3>
consider the NDI to have been toggled.

2>
if the downlink assignment is for the MAC entity's C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or a configured downlink assignment:

3>
consider the NDI to have been toggled regardless of the value of the NDI.


In TS 38.321, the yellow highlight part is for the case that SPS HARQ process is previous HARQ process of the dynamic scheduling HARQ process for the same HARQ process id. The NDI will be considered as toggled regardless of the value of the NDI. UE may be configured with unicast including dynamic scheduling and SPS, multicast including dynamic scheduling and MBS SPS. So, the following cases exist:

	For the same HARQ process id

	Before 
	now
	Behaviour

	MBS SPS
	Dynamic scheduling via C-RNTI
	consider the NDI to have been toggled regardless of the value of the NDI.

	Dynamic scheduling via G-RNTI
	
	

	Dynamic scheduling via G-CS-RNTI
	
	

	SPS
	Dynamic scheduling via G-RNTI
	

	MBS SPS
	
	

	Dynamic scheduling via other G-RNTI
	
	

	Dynamic scheduling via G-CS-RNTI
	
	

	Dynamic scheduling via C-RNTI
	
	


Proposal 1: If the downlink assignment is for C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was eithe a downlink assignment received for the MAC entity's G-CS-RNTI or G-RNTI or a configured downlink assignment for MBS, or if the downlink assignment is for G-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's G-CS-RNTI or other G-RNTI or C-RNTI or a configured downlink assignment for MBS or unicast, consider the NDI to have been toggled regardless of the value of the NDI.
Issue 2: MBS SPS
In RAN2#116 meeting, RAN2 make the following agreement. However, it is not clear whether the below agreement is also valid when MBS SPS is used? In our understanding, the answer is yes.
· one-to-many mapping between G-RNTI and MBS sessions is supported and it is assumed that this does not introduce additional specification work.

Proposal 2: one-to-many mapping between G-CS-RNTI and MBS sessions is supported and it is assumed that this does not introduce additional specification work.
In RAN1 meetings, RAN1 made following agreements about SPS. There will be multiple SPS-config for MBS. However, it is not clear the mapping between G-CS-RNTI and SPS-config.
In R16, only one CS-RNTI will be configured for UE to address all SPS and also all CG configuration.
	Agreement: (RAN1#104)
For RRC_CONNECTED UEs, more than one SPS group-common PDSCH configuration for MBS can be configured per UE subject to UE capability

· The total number of SPS configurations supported by a UE currently defined for unicast is not increased due to additionally supporting MBS.

Agreement: (RAN1#106)
If a SPS-config for MBS is configured in CFR, one G-CS-RNTI is associated with the SPS-config.
· FFS: Multiple G-CS-RNTIs associated with one SPS-config
Agreement: (RAN1#106bis)
The association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS GC-PDSCH, i.e., a value of the HARQ process number field in a DCI format indicates an activation for a SPS GC-PDSCH configuration for multicast with a same value as provided by sps-ConfigIndex in a SPS-Config-Multicast.


Based on RAN1 agreements above, we made following understanding:
There will be multiple MBS SPS-config and there will also be multiple G-CS-RNTI. However, the association between G-CS-RNTI and MBS SPS-config will not be specified in RRC signalling. The DCI scrambled with G-CS-RNTI will indicated which MBS SPS-config will be activated via HARQ process id in this DCI and sps-ConfigIndex in a SPS-Config-Multicast. Then this G-CS-RNTI will be associated with the MBS SPS-config. It is up to network whether support one to multiple or multiple to one G-CS-RNTI and MBS SPS config.
Proposal 3: Send LS to RAN1 to confirm the following understanding.
· There will be multiple MBS SPS-config and there will also be multiple G-CS-RNTI. However, the association between G-CS-RNTI and MBS SPS-config will not be specified in RRC signalling. The DCI scrambled with G-CS-RNTI will indicated which MBS SPS-config will be activated via HARQ process id in this DCI and sps-ConfigIndex in a SPS-Config-Multicast. Then this G-CS-RNTI will be associated with the MBS SPS-config. It is up to network whether support one to multiple or multiple to one G-CS-RNTI and MBS SPS config.
In RAN1#105 and RAN1#107meeting, RAN1 make following agreements on how to use CS-RNTI for multicast MBS. CS-RNTI will be used in PTP for PTM retransmission when MBS SPS is for PTM transmission and CS-RNTI is also used to deactivate the MBS SPS per UE.

	Agreement:
For PTP retransmission of SPS group-common PDSCH, CS-RNTI is used for CRC scrambling of PDCCH with the NDI bit set to 1.

	Agreement
For multicast in RRC_CONNECTED state, 

· Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI.

· SPS-Config-Multicast(s) configured in CFR for multicast cannot be activated by unicast PDCCH with CS-RNTI, but can be deactivated by unicast PDCCH with CS-RNTI.


Proposal 4: Capture the CS-RNTI usage, i.e. for PTP for PTM retransmission and MBS SPS deactivation when MBS SPS is configured, for MBS in section 7.1 in MBS MAC running CR.
The CS-RNTI will be used for MBS, e.g. MBS SPS deactivation, PTM retransmission via PTP leg. The next question is what is the UE behaviour when CS-RNTI is not configured for one UE? E.g. there is no requirement to configure CG and/or SPS for unicast for this UE.
Option 1: If MBS SPS is configured, the CS-RNTI must be configured.

Option 2: If MBS SPS is configured and CS-RNTI is not configured, the retransmission of SPS via PTP is not supported and MBS SPS deactivation via CS-RNTI is not supported.
Proposal 5: If MBS SPS is configured and CS-RNTI is not configured, the retransmission of SPS PTM via PTP is not supported and MBS SPS deactivation via CS-RNTI is not supported.

The CS-RNTI will be used for MBS SPS deactivation and HARQ process id filed in DCI will be indicated which MBS SPS will be deactivated according to the sps-ConfigIndex in a SPS-Config-Multicast. In order to address the target SPS for deactivation, the sps-ConfigIndex should unique between uncast SPS and MBS SPS.
Proposal 6: The sps-ConfigIndex should unique in UE no matter the SPS if for unicast or multicast.
Proposal 7: Introduce new section, e.g. 5.8.1a, for MBS SPS in TS38.321.
Issue 3: MBS DRX
Issue 3.1: DRX command MAC CE for multicast MBS
In MAC running CR for MBS, there is an editor note about DRX command for MBS DRX.
Editor’s note: FFS to support DRX Command MAC CE for MBS DRX.

In our understanding, DRX command MAC CE can make UE enter DRX more quickly to achieve more power saving for UE. So, it is reasonable to support DRX command for MBS DRX.
In R16, dual DRX is introduced for unicast and common DRX command will be applied to two DRX. In MBS, the multiple DRX are configured per G-RNTI except unicast DRX. It is not reasonable to apply one common DRX command MAC CE to all DRX, i.e. unicast DRX, MBS DRX per G-RNTI and so on.

Proposal 8: DRX command MAC CE is supported for MBS DRX.
Proposal 8a: At least, DRX command MAC CE for unicast and MBS DRX are independent. 

It is not clear whether the DRX command MAC CE for MBS DRX is per G-RNTI or not. So there are 3 options:
Option 1: The MBS DRX MAC CE command is applied to all MBS DRX configured for the UE.
Option 2: The MBS DRX MAC CE command is applied to an MBS DRX group configured in RRC signalling.
Option 3: The MBS DRX MAC CE command is per G-RNTI.
Proposal 8b: RAN2 is kindly asked to confirm how to use DRX command MAC CE for MBS DRX, i.e. MBS DRX command for all MBS DRX, or for MBS DRX group, or per G-RNTI.
	Options
	How to address the MBS DRX command MAC CE?

	Option 1: The MBS DRX MAC CE command is applied to all MBS DRX configured for the UE.
	Option 1.1: One new LCID is define for MBS DRX command MAC CE.

	
	Option 1.2: Use R bit to indicate the DRX command MAC CE is for unicast DRX or multicast DRX.
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	Option 1.3: If the PDCCH for TB including DRX command MAC CE is scrambled by G-RNTI, the DRX command MAC CE is for MBS. If the PDCCH for TB including DRX command MAC CE is scrambled by C-RNTI, the DRX command MAC CE is for unicast.

	Option 2: The MBS DRX MAC CE command is applied to an MBS DRX group configured in RRC signalling.
	Option 2.1: One new LCID is define for MBS DRX command MAC CE for each MBS Group and the corresponding LCID is configured in RRC signalling.

	
	Option 2.2: Use R bit to indicate the DRX command MAC CE is for which MBS DRX group, e.g. at most 4 MBS DRX group.
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	Option 2.3: Define the content of DRX Command MAC CE， including MAC CE header and G-RNTI list whose DRX will be apply the DRX command MAC CE.
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	Option 3: The MBS DRX MAC CE command is per G-RNTI.

	Option 3.1: If the PDCCH for TB including DRX command MAC CE is scrambled by a G-RNTI, the DRX command MAC CE is for MBS DRX corresponding to this G-RNTI. 


Proposal 8c: RAN2 is kindly asked to confirm which option will be used to address the MBS DRX command MAC CE.
Issue 3.2: short DRX support for multicast MBS

It is FFS to support short DRX for MBS DRX. In our understanding, there is no problem to support short DRX for multicast MBS DRX but it will introduce complexity in MBS DRX operation.
MBS service is not delay sensitive service as URLLC. So no need to use short DRX especially in R17.
Proposal 9: Short DRX is not supported in MBS DRX at least in R17.
Issue 3.3: DRX operation in NACK only case

In RAN2#116 meeting, RAN2 made following agreement for DRX operation in NACK only case. 
· [050] For group common PTM Multicast HARQ PUCCH resources (NACK only feedback), the same group of UEs have aligned HRAQ RTT and DL Re-Tx timer configuration. HARQ RTT timer counting starts from end of common PUCCH resource based NACK transmission (i.e. same as Unicast DRX behaviour). FFS for case of disabled HARQ FB.

However, this agreement is not captured in MBS MAC running CR because different companies have different understanding. 
RAN1 agreed that if NACK only based HARQ feedback is configured but PUCCH resource for NACK only is not configured, then PUCCH resource for unicast is used for NACK only based HARQ feedback. 
	Agreement:
For UE supporting both ACK/NACK based and NACK-only based feedback for multicast, for the same G-RNTI, support the following

· UE can be configured with either ACK/NACK based or NACK-only feedback for a single G-RNTI.
· Note: Case1-1: if configured with ACK/NACK based feedback, UE can be optionally configured a separate PUCCH-Config/PUCCH-ConfigurationList for multicast. Otherwise, PUCCH-Config/PUCCH-ConfigurationList for unicast applies (This has been agreed.)
· Case 1-2: if configured with NACK-only based feedback, when separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only is not configured, PUCCH-Config/PUCCH-ConfigurationList for unicast applies. 


Case 1: PUCCH resource for NACK only based HARQ feedback is configured.

No matter it is NACK only based HARQ feedback or ACK/NACK based HARQ feedback, if there is real HARQ feedback transmission, it is same and the RTT timer will be started in the first symbol after the end of the corresponding transmission carrying the DL multicast HARQ feedback.
	2>
if the PDCCH indicates a DL multicast transmission:
3>
start the drx-HARQ-RTT-Timer-DL-PTM for the corresponding multicast HARQ process in the first symbol after the end of the corresponding transmission carrying the DL multicast HARQ feedback.


If there is no real HARQ feedback transmission due to ACK, it is not clear whether to start RTT timer and what is the time point to start.

In unicast DRX, no matter the HARQ feedback is ACK or NACJK, the UE will start the DRX RTT timer for power saving purpose in DRX RTT timer running period. If the MAC PDU is not decoded successfully, the DRX retransmission timer will be started after DRX RTT timer expiries, otherwise, the DRX retransmission timer will be not started.
In MBS reception, if NACK only based HARQ feedback is configured, the ACK UE does not know if there is other UE feedback NACK and the ACK UE also does not know whether the next transmission in this HARQ process is new transmission or retransmission. No matter the next transmission is new transmission or retransmission, the UE does not need to monitor the PDCCH in the RTT timer period for UE power saving purpose. After DRX RTT timer expiries, the UE can start DRX retransmission timer to receive the new transmission or retransmission. Some companies may think no need to start DRX retransmission timer because there is no need to receive retransmission due to ACK. However, if the UE does not start RTT timer, the UE may keep active and results in power consumption during RTT running period.

The next question is the time point to start the DRX RTT timer?
If there is no real HARQ feedback transmission due to NACK only, the UE start the DRX RTT timer in the first symbol after the end of the corresponding PUCCH resource for NACK only feedback.

Proposal 10: If PUCCH resource for NACK only based HARQ feedback is configured.
· If there is no real HARQ feedback transmission due to ACK only, the UE start the DRX RTT timer in the first symbol after the end of the corresponding NACK only PUCCH resource for NACK only feedback.
· If the RTT timer expiries, no matter the data is decode successfully or not, the UE will start DRX retransmission timer, if the HARQ process id and NDI indicate it is a retransmission, the UE can ignore the DCI. 
Case 2: PUCCH resource for NACK only based HARQ feedback is not configured.

If PUCCH resource for NACK only based HARQ feedback is not configured, then PUCCH resource for unicast will be used for MBS NACK only based HARQ feedback.
For the same reason as above, the DRX RTT timer should also be started in the first symbol after the end of the corresponding unicast PUCCH resource for NACK only feedback.
Proposal 11：If PUCCH resource for NACK only based HARQ feedback is not configured.
· If there is no real HARQ feedback transmission due to ACK only, the UE start the DRX RTT timer in the first symbol after the end of the corresponding unicast PUCCH resource for NACK only feedback.

· If the RTT timer expiries, no matter the data is decode successfully or not, the UE will start DRX retransmission timer, if the HARQ process id and NDI indicate it is a retransmission, the UE can ignore the DCI. 
Case 3: Transforming NACK-only into ACK/NACK HARQ bits if more than one NACK-only based feedback are available for transmission in the same PUCCH slot.
In RAN1#106 bis, RAN1 made following agreement. UE will Transform NACK-only into ACK/NACK HARQ bits if more than one NACK-only based feedback are available for transmission in the same PUCCH slot and use UE specific PUCCH resource.
	Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, further decide based on the following subset of alternatives (from previous agreement) with potential further down-selection:

· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 


In my understanding, there will be real HARQ feedback transmission no matter the HARQ feedback is ACK or NACK, so the legacy behaviour can be followed and no spec impact. 
Observation 2: There is no spec impact when more than one NACK-only based feedback are available for transmission in the same PUCCH slot, UE will transform NACK-only into ACK/NACK HARQ bits.
Issue 3.4: DRX operation in PTP for PTM retransmission case
In RAN1#104 meeting, the following agreement is made and it means:
PTM transmission + PTM retransmission ( for same TB, same HARQ process id and NDI

PTM transmission +PTP retransmission ( for same TB, same HARQ process id and NDI

	Agreement:
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.
Conclusion:

The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.

How to allocate HARQ processes between unicast and multicast is up to gNB.


However, it is not clear whether the PTP for PTM retransmission is configured in RRC signalling or can be changed dynamically, e.g. in DCI.

Option 1: PTP for PTM retransmission is configured in RRC signalling per G-RNTI.
Option 2: PTM retransmission, i.e. via PTM or PTP, can be changed per TB or per TB per transmission. 
Option 1 is simple, but RAN1 did not conclude the configuration in RRC for option 1 and this is not discussed in RAN1 yet. It is also not clear whether PTP for PTM retransmission is mandatory for UE who support multicast or it is optional even if the UE support multicast. 
Proposal 12: RAN2 is kindly asked to discuss PTP for PTM retransmission is enable based on configuration in RRC or up to network, i.e. PTM retransmission via PTM or PTP, can be changed per TB or per TB per transmission.
Proposal 13: No matter which option is chosen in RAN2, send LS to RAN1 for confirmation. And RAN2 also check with RAN1 PTP for PTM retransmission is optional or mandatory if UE supports multicast.
Issue 3.4.1: PTP for PTM retransmission is configured in RRC signalling per G-RNTI.
In RAN2#116 meeting, the following FFS are left.
· [050] FFS how UE monitors UE specific PDCCH/C-RNTI for possible PTP transmission for PTM HARQ retransmission in active time of multicast DRX, the following alternatives are on the table (one to be selected):

Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected. 

Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected. 

In PTP for PTM retransmission case, the UE will receive PTM via PTM leg scheduled in DCI scrambled with G-RNTI and receive PTM retransmission via PTP leg scheduled in DCI scrambled with C-RNTI if NACK. 
In PTP for PTM retransmission case, there are 3 options to fix this issue: 
Option 1: The per G-RNTI DRX is not configured if PTP for PTM retransmission is configured in RRC, and both PTM reception and PTP reception are controlled by unicast DRX.

Option 2: The per G-RNTI DRX is configured if PTP for PTM retransmission is configured in RRC and parameter drx-RetransmissionTimerDLPTM is also configured, and the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected.
Option 3: The per G-RNTI DRX is configured if PTP for PTM retransmission is configured in RRC and parameter drx-RetransmissionTimerDLPTM is not configured, and the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected.
Option 4: The per G-RNTI DRX is configured if PTP for PTM retransmission is configured in RRC and parameter drx-RetransmissionTimerDLPTM is not configured, it is up to network to schedule PTP for PTM retransmission in active time of unicast DRX.
For option 1, there is only unicast DRX for both unicast reception and PTM reception. For option 2, UE will monitor UE specific PDCCH/C-RNTI when drx-RetransmissionTimerDLPTM is running. For option 3, PTM NACK will impact unicast DRX, i.e. drx-RetransmissionTimerDL.
For simplicity, we prefer option 4 and ensure the MBS DRX is independent from unicast DRX. So drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are not useful any more for MBS DRX. The multicast DRX operation in PTM leg is similar as broadcast DRX. Furthermore, RAN2 once agreed that MBS DRX operation is independent from unicast DRX.
Proposal 14: If PTP leg is used for PTM retransmission, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS.

Proposal 15: It is up to network to schedule PTP for PTM retransmission in active time of unicast DRX.
Issue 3.4.2: PTM retransmission, i.e. via PTM or PTP, can be changed per TB or per TB per transmission.

If PTM retransmission, i.e. via PTM or PTP, can be changed per TB or per TB per transmission and it is up to gNB to decide. The UE will not know the PTM transmission is from PTM leg or PTP leg. So the gNB will monitor G-RNTI and C-RNTI. So the MBS DRX configuration should include drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM and also drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM.
The MBS DRX operation will be same as PTM for PTM retransmission. For PTP reception for PTM retransmission, option 4 is simple for the same reason in discussion in section 3.4.1.
Proposal 16: If PTM retransmission, i.e. via PTM or PTP, can be changed per TB or per TB per transmission, the MBS DRX configuration for PTM leg includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM and also drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM.
Proposal 17: After HARQ feedback, drx-HARQ-RTT-TimerDLPTM of MBS DRX will be start and drx-RetransmissionTimerDLPTM will be started after drx-HARQ-RTT-TimerDLPTM expiry. It is up to network to schedule PTP for PTM retransmission in active time of unicast DRX, i.e. there is no impact on the unicast DRX due to PTP reception for PTM retransmission.
Issue 3.5: DRX operation for HARQ disable case
In RAN1#106bis, RAN1 made following agreement. It means that the HARQ enabling/disabling indication can be indicated in RRC signalling or DCI.
	Agreement:
If the group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is not configured, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by UE RRC signalling. 


In RAN1#107, RAN1 made following agreement. It means that HARQ enabling/disabling can be changed in each PTM (re)transmission.
	Agreement
· For PTM retransmission, 

· if UE is configured to enable/disable HARQ-ACK per group-common DCI indication for initial transmission, whether HARQ-ACK is enabled/disabled for PTM retransmission also follows the indication in the group-common DCI scheduling the PTM retransmission. 

· if UE is configured directly whether the HARQ-ACK is enabled/disabled, it applies to both PTM initial transmission and retransmission. 

· For PTP retransmission, the HARQ-ACK is always enabled. 


If the HARQ is disable for PTM leg via RRC signalling, it means there is no HARQ feedback and no PTM retransmission in PTM leg. So the drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are not useful any more for MBS DRX. The multicast DRX operation in PTM leg is similar as broadcast DRX.
Proposal 18: For ACK/NACK based HARQ feedback, if RRC based HARQ disable/enable is configured in RRC signalling, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS. 
If the HARQ is disable for PTM leg via DCI, the drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are useful. When HARQ is disable in DCI, there is no HARQ feedback and also no retransmission, so no need to start the drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM timer and should be stopped if running. When HARQ is enable in DCI, there is HARQ feedback and also retransmission, so need to start the drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM timer as legacy behaviour.
Proposal 19: For ACK/NACK based HARQ feedback, if DCI based HARQ disable/enable is controlled in DCI, the MBS DRX configuration for PTM leg includes drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM and also drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. 

Proposal 20: For ACK/NACK based HARQ feedback, when HARQ is disable in DCI, do not start the drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM timer and stop the two timers if running.
In RAN1#107 meeting, RAN1 make the following agreement for NACK only based HARQ feedback.

	Agreement
Support enabling/disabling HARQ-ACK for NACK-only based feedback. 

· The relevant agreements made for ACK/NACK based feedback can be extended for the support of NACK-only, including:

· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI and the configuration is per G-RNTI.

· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled and the configuration is per G-RNTI.


For the same reason as ACK/NACK based HARQ feedback, the following proposal is for HARQ enable/disable in NACK only case. 
Proposal 21: For NACK only based HARQ feedback:
· If RRC based HARQ disable/enable is configured in RRC signalling, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS.

· If DCI based HARQ disable/enable is configured in RRC signalling, the MBS DRX configuration for PTM leg includes drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM and also drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. 

· When HARQ is disable in DCI, do not start the drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM timer and stop the two timers if running.
Issue 4: MBS support in MR-DC

In RAN2#111 meeting, RAN2 left a TBD for NR-DC and NE-DC to support MBS in MCG side.

· Focus initially on NR SA, TBD to what extent other scenarios NR DC, NE DC can be supported. 

In our understanding, there is no spec impact to support MBS in MCG side in NE-DC and NR-DC scenarios.

Proposal 22: MBS can be supported in MCG side in NE-DC and NR-DC scenarios.
Issue 5: LCID for broadcast MRB

In RAN2#115 meeting, RAN2 achieve the following agreements for LCID for MRB.
· Single bearer ID is used for each Multicast RB. 

· Multicast PTP and Unicast DTCH/DRB share common LCID space.

· Broadcast PTM/MTCH uses reserved LCID(s), which is different than Unicast DTCH/DRB LCID space.

· Broadcast MCCH uses reserved LCID .

During Email discussion of MAC running CR, one new table of LCID is defined for broadcast MRB.
Table 6.2.1-1c Values of LCID for NR broadcast MBS on DL-SCH

	Codepoint/Index
	LCID values

	0
	MCCH

	1–32
	Identity of the logical channel for PTM MTCH via broadcast

	33–63
	Reserved


Editor’s note: FFS new table for broadcast MBS and the maximal value.
Some companies think the new table should be defined for broadcast MRB based on following reasons:

· The MRBs for broadcast is multiple and multiple LCID will be used.

· The reserved LCID is limited, it is from 35 to 46.
However, some companies think the reserved LCID for DRB, i.e. in table “Table 6.2.1-1”, should be used for broadcast.

Consider the extension in the future, it is better to use new table as MAC running CR captured for MCCH, MTCH of broadcast.

Proposal 23: Use new table as MAC running CR captured for MCCH, MTCH of broadcast. The maximal value is 32 for MTCH. Remove the corresponding editor’s notes.
Issue 6: the necessary to specify to define subPDU discarding
In #67 email discussion on the MBS MAC running CR, some companies propose that UE should discard some subPDU and the subPDU is not for the UE based on following agreement made in RAN2#116.
· one-to-many mapping between G-RNTI and MBS sessions is supported and it is assumed that this does not introduce additional specification work.

So the following spec change is made:
	5.3.3
Disassembly and demultiplexing

The MAC entity shall disassemble and demultiplex a MAC PDU as defined in clauses 6.1.2 and 6.1.5a.

When a MAC entity receives a MAC PDU scrambled by a G-RNTI containing one or more LCIDs corresponding to the MBS sessions that the UE is not interested in, the MAC entity shall:
1>
discard the received subPDU.


However, some companies think that smart network implementation would avoid the case where the UE receives a service that it is not interested in.
The following questions need RAN2 further to confirm.
Q1: Whether the above agreement is valid for both multicast and broadcast?
Q2: Network ensure that all MBS sessions associated one G-RNTI are interested by UE?
For Q1, it depends on Q2. Anyway, it is hard for network to ensure that all MBS sessions associated one G-RNTI are interested by all UEs in MBS broadcast. If the answer to Q2 is yes, then the above agreement is not valid for broadcast case and only one to one mapping is supported in broadcast MBS. If the answer to Q2 is no, the above agreement is also valid for broadcast MBS and RAN2 should confirm the above change is captured in MBS MAC running CR or not.

Proposal 24: If RAN2 confirm Network ensure that all MBS sessions associated one G-RNTI are interested by UE, only one to one mapping between G-RNTI and MBS sessions is supported for broadcast MBS.
Proposal 25: If RAN2 confirm Network may not ensure that all MBS sessions associated one G-RNTI are interested by UE, RAN2 is asked further to confirm whether the above spec change is captured in MBS MAC running CR.

Issue 7: Impact on BWP switching inactivity timer due to multicast and broadcast reception
According to RAN1 agreements in RAN1#107, the multicast MBS reception will impact BWP switching inactivity timer, but the broadcast MBS reception will not. RAN2 should confirm it.

	Agreement
For multicast, if a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, option 1 is supported.

· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) for multicast on/for the active BWP or when a MAC PDU for is received in a configured downlink assignment for multicast.

· UE does not start or restart BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) for broadcast.


Proposal 26: Confirm RAN1 agreement and the multicast MBS reception will impact BWP switching inactivity timer, but the broadcast MBS reception will not.
Furthermore, if the UE is receiving broadcast reception and the default BWP is not initial BWP, whether the UE should active initial BWP instead of default BWP for broadcast BWP reception, when the BWP inactivity timer expiry.
Option 1: If the UE is receiving the broadcast MBS when enter RRC_CONNECTED state, the network will not configure the default BWP different from initial BWP.
Option 2: If the UE is receiving the broadcast MBS in RRC_CONNECTED state, UE should active initial BWP instead of default BWP when BWP-InactivityTimer expiries.
Option 1 is simple and up to network. 
Proposal 27: If the UE is receiving the broadcast MBS when enter RRC_CONNECTED state, the network will not configure the default BWP different from initial BWP.
3. Conclusions

Based on the discussion above, we propose:
Observation 1: the MBS and unicast shared the same HARQ process ID space.
Observation 2: There is no spec impact when more than one NACK-only based feedback are available for transmission in the same PUCCH slot, UE will transform NACK-only into ACK/NACK HARQ bits.
	HARQ and SPS related proposals


Proposal 1: If the downlink assignment is for C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was eithe a downlink assignment received for the MAC entity's G-CS-RNTI or G-RNTI or a configured downlink assignment for MBS, or if the downlink assignment is for G-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's G-CS-RNTI or other G-RNTI or C-RNTI or a configured downlink assignment for MBS or unicast, consider the NDI to have been toggled regardless of the value of the NDI.
Proposal 2: one-to-many mapping between G-CS-RNTI and MBS sessions is supported and it is assumed that this does not introduce additional specification work.
Proposal 3: Send LS to RAN1 to confirm the following understanding.

· There will be multiple MBS SPS-config and there will also be multiple G-CS-RNTI. However, the association between G-CS-RNTI and MBS SPS-config will not be specified in RRC signalling. The DCI scrambled with G-CS-RNTI will indicated which MBS SPS-config will be activated via HARQ process id in this DCI and sps-ConfigIndex in a SPS-Config-Multicast. Then this G-CS-RNTI will be associated with the MBS SPS-config. It is up to network whether support one to multiple or multiple to one G-CS-RNTI and MBS SPS config.
Proposal 4: Capture the CS-RNTI usage, i.e. for PTP for PTM retransmission and MBS SPS deactivation when MBS SPS is configured, for MBS in section 7.1 in MBS MAC running CR.
Proposal 5: If MBS SPS is configured and CS-RNTI is not configured, the retransmission of SPS PTM via PTP is not supported and MBS SPS deactivation via CS-RNTI is not supported.

Proposal 6: The sps-ConfigIndex should unique in UE no matter the SPS if for unicast or multicast.
Proposal 7: Introduce new section, e.g. 5.8.1a, for MBS SPS in TS38.321.
	MBS DRX related proposals


Proposal 8: DRX command MAC CE is supported for MBS DRX.

Proposal 8a: At least, DRX command MAC CE for unicast and MBS DRX are independent. 

Proposal 8b: RAN2 is kindly asked to confirm how to use DRX command MAC CE for MBS DRX, i.e. MBS DRX command for all MBS DRX, or for MBS DRX group, or per G-RNTI.

Proposal 8c: RAN2 is kindly asked to confirm which option will be used to address the MBS DRX command MAC CE.
Proposal 9: Short DRX is not supported in MBS DRX at least in R17.
Proposal 10: If PUCCH resource for NACK only based HARQ feedback is configured.
· If there is no real HARQ feedback transmission due to ACK only, the UE start the DRX RTT timer in the first symbol after the end of the corresponding NACK only PUCCH resource for NACK only feedback.
· If the RTT timer expiries, no matter the data is decode successfully or not, the UE will start DRX retransmission timer, if the HARQ process id and NDI indicate it is a retransmission, the UE can ignore the DCI. 
Proposal 11：If PUCCH resource for NACK only based HARQ feedback is not configured.
· If there is no real HARQ feedback transmission due to ACK only, the UE start the DRX RTT timer in the first symbol after the end of the corresponding unicast PUCCH resource for NACK only feedback.

· If the RTT timer expiries, no matter the data is decode successfully or not, the UE will start DRX retransmission timer, if the HARQ process id and NDI indicate it is a retransmission, the UE can ignore the DCI. 
Proposal 12: RAN2 is kindly asked to discuss PTP for PTM retransmission is enable based on configuration in RRC or up to network, i.e. PTM retransmission via PTM or PTP, can be changed per TB or per TB per transmission.
Proposal 13: No matter which option is chosen in RAN2, send LS to RAN1 for confirmation. And RAN2 also check with RAN1 PTP for PTM retransmission is optional or mandatory if UE supports multicast.
Proposal 14: If PTP leg is used for PTM retransmission, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS.

Proposal 15: It is up to network to schedule PTP for PTM retransmission in active time of unicast DRX.
Proposal 16: If PTM retransmission, i.e. via PTM or PTP, can be changed per TB or per TB per transmission, the MBS DRX configuration for PTM leg includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM and also drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM.
Proposal 17: After HARQ feedback, drx-HARQ-RTT-TimerDLPTM of MBS DRX will be start and drx-RetransmissionTimerDLPTM will be started after drx-HARQ-RTT-TimerDLPTM expiry. It is up to network to schedule PTP for PTM retransmission in active time of unicast DRX, i.e. there is no impact on the unicast DRX due to PTP reception for PTM retransmission.

Proposal 18: For ACK/NACK based HARQ feedback, if RRC based HARQ disable/enable is configured in RRC signalling, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS. 

Proposal 19: For ACK/NACK based HARQ feedback, if DCI based HARQ disable/enable is controlled in DCI, the MBS DRX configuration for PTM leg includes drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM and also drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. 

Proposal 20: For ACK/NACK based HARQ feedback, when HARQ is disable in DCI, do not start the drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM timer and stop the two timers if running.
Proposal 21: For NACK only based HARQ feedback:

· If RRC based HARQ disable/enable is configured in RRC signalling, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS.

· If DCI based HARQ disable/enable is configured in RRC signalling, the MBS DRX configuration for PTM leg includes drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM and also drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. 

· When HARQ is disable in DCI, do not start the drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM timer and stop the two timers if running.
	Other proposals


Proposal 22: MBS can be supported in MCG side in NE-DC and NR-DC scenarios.
Proposal 23: Use new table as MAC running CR captured for MCCH, MTCH of broadcast. The maximal value is 32 for MTCH. Remove the corresponding editor’s notes.
Proposal 24: If RAN2 confirm Network ensure that all MBS sessions associated one G-RNTI are interested by UE, only one to one mapping between G-RNTI and MBS sessions is supported for broadcast MBS.

Proposal 25: If RAN2 confirm Network may not ensure that all MBS sessions associated one G-RNTI are interested by UE, RAN2 is asked further to confirm whether the above spec change is captured in MBS MAC running CR.

Proposal 26: Confirm RAN1 agreement and the multicast MBS reception will impact BWP switching inactivity timer, but the broadcast MBS reception will not.
Proposal 27: If the UE is receiving the broadcast MBS when enter RRC_CONNECTED state, the network will not configure the default BWP different from initial BWP.
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